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.DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 1-5, 9, and 13 is rejected under 35 U.S.C. 102(b) as being anticipated by 
Voroba et al. (Hereinafter "Voroba") (US Patent 4,759,070). 

Regarding Claim 1, Voroba discloses a multi-channel sound reproduction system 
for testing hearing and hearing aids (Figure 1) comprising: at least one audio source 
(Figure 5, references 65 and 66); an audio signal processing system for receiving a 
plurality of audio signals from the audio source and for generating therefrom a plurality 
or processed audio signals (Figure 5, references 69); a listening position at which a test 
subject is placed (Figure 1 ); and a plurality of loudspeakers for receiving at least a 
portion of the plurality of processed audio signals and for converting those processed 
audio signals received into a combination of sounds that produce at the listening 
position acoustic elements typical of a real acoustic environment (Speakers 22). 

Regarding Claim 2, Voroba further discloses the plurality of loudspeakers are 
placed and oriented arbitrarily about the listening position (Figure 1 shows speakers 22 
placed arbitrarily about the listening position). 

Regarding Claim 3, Voroba further discloses wherein placed and oriented 
arbitrarily about the listening position comprises a configuration in which the 
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loudspeakers face different directions relative to each other and relative to the listening 
positions (Figure 1 shows speakers 22 facing different directions relative to each other 
and also relative to the listener facing forward towards console 45). 

Regarding Claim 4, Voroba further discloses the multi-channel sound 
reproducing system of claim 1 wherein one of the plurality of processed audio signal 
represents a target signal (Figure 5, stimulus 65) and a remainder of the plurality of 
processed audio signals comprise multiple interfering noise signals (ambience 66). 

Regarding Claim 5, Voroba further the device being a hearing aid testing 
apparatus which allow the user to communicate response of the hearing aid (i.e. 
audiometric system) (Column 2, lines 48-56). 

Regarding Claim 9, Voroba further discloses the plurality of loudspeakers are 
laced at locations that are approximately equidistant from a center of the listening 
position (Figure 1 , speakers 22), and wherein the plurality of loudspeakers are facing 
the center of the listening position. 

Regarding Claim 13, Voroba further discloses a plurality of audio power 
amplifiers (Figure 5, amplifiers 71 ) for receiving the plurality of processed signals 
(output from level control 69) and for amplifying the plurality of processed audio signals. 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Voroba as applied to claim 1 above in view of Grimani (US Patent 6,498,852). 

Regarding Claim 6, Voroba discloses a system as stated apropos of claim 1 

above including using a plurality of speakers arrayed around the patient's head so that 

the natural hearing environment in which the aid is to be used can be recreated 

(Column 5, lines 54-58). Voroba does not disclose discrete adjusted versions of the 

signals or one of the signals comprising a combination of the plurality of audio signals. 

Grimani discloses a sound processing circuit (Figure 2) creating signals for a plurality of 

speakers to be situated around a listener for surround sound. Grimani discloses all but 

one (signal LFE 40) of the plurality of processed audio signals (signals 21-25 and 40) 

comprises discrete adjusted versions (adjusted by references 1 and 4) of the plurality of 

audio signal and wherein the one of the plurality of processed audio signals comprises a 

combination of the plurality of audio signals (signals 40 comprises of signals 11-5 and 

30). Therefore, it would have been obvious to one of ordinary skill in the art at the time 

the invention was made to include circuitry in the system in order to provide a multi 

channel surround sound system to create the natural hearing environment around a 

listener. 

Regarding Claim 7, Grimani further discloses one of the plurality of loudspeakers 
comprises a subwoofer (Figure 2 discloses low frequency signal 40 for subwoofer), and 
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wherein the one of the plurality of processed audio signals (low frequency signal 40) is 
received by the subwoofer. 

Regarding claim 8, Grimani further discloses signals (11-15) are supplied to the 
same summing network 6 providing the came contribution to output 40. 

5. Claim 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Voroba as applied to claim 9 above in view of Ide et al. (Hereinafter "lde")(US Patent 
5,260,920). 

Regarding Claim 10, Voroba discloses a system as stated apropos of claim 9 
above including a plurality of speakers and pre-recorded noise and speech to simulate 
sound environment in which the patient may find themselves (Column 7, lines 15-23). 
Voroba does not disclose the audio signal are representative of recordings made by a 
plurality of microphones that are placed at locations relative to a recording position. Ide 
discloses a system for recording and playing audio to reproduce a more natural and 
vivid three-dimensional sound field (Column 2, lines 4-11) including a plurality of 
microphones (Figure 1 , microphones 16-23) that are placed at locations relative to a 
recording position (Figures 1 and 2, position 24) that corresponds to the location of the 
plurality of loudspeakers relative to the listening position (Figure 2, speakers 46-53), the 
plurality of microphones during recording facing away from a center of the recording 
position (Figure 1, discloses microphones 16-23 facing away from position 24), the 
recording position being located in an environment having sounds desired to be 
reproduced at the listening position. 



Application/Control Number: 09/803,683 Page 6 

Art Unit: 2644 

Regarding Claim 11, Ide further discloses at least two of the plurality of 
loudspeakers generate sound that appears to, but does not, emanate from another of 
the plurality of loudspeakers. (Ide discloses reproducing a three-dimensional sound 
field which will inherently include sounds that appear to emanate from another of the 
plurality of loudspeakers) (Column 2, lines 5-15). 

Regarding Claim 12, Voroba further discloses the at least one audio source is 
calibrated by generating a predetermined sound pressure level (Figure 3, Volume 
controls 98 and 99) (Column 7, lines 30-35) at a calibration point located at or near the 
listening position (Figure 1, patients console 45). 

6. Claims 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shennib (US Patent 5,825,894) in view of Kasai et al. (Hereinafter "Kasai") (US Patent 
6,067,360). 

Regarding Claim 14, Shennib discloses a multi-channel sound reproduction 
system for testing hearing and hearing aids (Figure 5 and 7) comprising: at least one 
audio source (Figure 1, storage 17); a listening position at which a test subject is placed 
(Figure 5); a plurality of loudspeakers located at approximately ear level of a test subject 
in the listening position (Figure 7 speakers 89-92), the plurality of loudspeakers for 
receiving a plurality of audio signals from the audio source (Figure 1 discloses speakers 
16 connected t storage 17); a first further loudspeaker located at approximately ear level 
and at front and center of a test subject in the listening position (Figure 7 speaker 89), 
the first further loudspeaker for receiving a further audio signal from the audio source 
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(Figure 1 discloses speakers 16 connected t storage 17); a second further loudspeaker 
located at an overhead center position above the test subject in the listening position 
(Figure 7 discloses speaker 93 located over the head position and center). Although 
Shennib discloses creating signals that are representative signals received in real 
listening environments in a three-dimensional space (Column 9, lines 27-41), Shennib 
does not disclose the at least one audio source transmitting a time-offset or delayed 
sum of the at least a portion of the plurality of audio signals and the further audio signals 
to the second further loudspeaker. Kasai discloses a method for processing audio 
signals to produce a surround-effect (i.e. real listening environment in a three- 
dimensional space) (Column 2 lines 26-31). Kasai discloses processing comprising of 
delay processors (Figure 5, references 14L, 14R, and 30) and summers (44, 46, 16, 18, 
and 54) to provide the surround sound effect of Figure 4. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
processing to delay and sum signals in order to provide a three-dimensional sound 
space as required by Shennib. 

Regarding Claim 15, Kasai further discloses all signals C, Fu Fr, SL, Sr being 
added in adder 54. 

Regarding Claim 16, Kasai further discloses in figure 5 the audio source 
comprises channels C, F L , F R , SL, S R , and LFE (i.e. a 5.1 channel medium). 

Regarding Claim 17, Kasai further discloses signals (C, F L , F R , SL, S R ) for 
speakers center, front left, front right, surround left, and surround right which correspond 
to four corners relative to a listening position. 
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Regarding Claim 18, Kasai further discloses a signal (LFE) for a subwoofer 
(Figure 4, speaker 4S). 

Regarding Claim 19, Kasai further discloses a low-pass filtered sum of a plurality 
of audio signals to the subwoofer (Figure 5, filter 60). 

Regarding Claim 20, Kasai further discloses in Figure 5, signals C, F Lf F R , SL, 
Sr, and LFE which all are used to produce the output signals (i.e. signals compete for 
output). 

7. Claims 21, 22, 24, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ide (US Patent 5,260,920) in view of Voroba (US Patent 4,759,070). 

Regarding Claim 21 , Ide discloses a method comprising: recording sounds of a 
acoustic environment via a plurality of microphones (Figure 1, microphones 16-23) 
placed about and facing away from a recording position (position 24); storing the 
sounds recorded by each of the plurality of microphones as audio signals in an audio 
source (source position 24); storing recorded signals as a target signal in the audio 
source (Figure 3); and reproducing, from the stored target signal and the stored audio 
signals and via a plurality of loudspeakers (Figure 2, speakers 46-53) placed about and 
facing into a listening position (position 24), sounds representative of the speech and of 
the acoustic environment at the listening position. Ide does not disclose recording 
speech. However, it is well known in the art that microphones can be used for recording 
speech. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the method as disclosed by Ide as a way of 
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recording speech. Although Ide discloses a method of creating a vivid and natural 
three-dimensional sound field (Column 2, lines 4-1 1 ), Ide does not disclose it for use in 
testing heating aids or hearing. Voroba discloses a method of testing hearing and 
hearing aids using a plurality of speakers situated around a listening position to create a 
natural hearing environment in which the aid to be used can be recreated. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the method of recording sounds as disclosed by Ide and the method 
of testing of hearing aids in order to create a vivid and natural three-dimensional sound 
field in which the hearing aid to be used can be recreated. 

Regarding Claim 22, Ide further discloses the method is used to reproduce a 
more natural and vivid three-dimensional sound field (Column 2, lines 4-1 1 ) which 
would inherently include a target signals and environmental sound signals. In order to 
reproduce the sound field it is also inherent that the target signals and environmental 
signals would have to be combined prior to being output through the array of speakers 
(46-52) in order to produce a three-dimensional sound field. 

Regarding Claim 24, Ide discloses a system comprising; at least one audio 
source (area around position 24); a listening position at which a test subject is placed 
(Figures 1 and 2, position 24); and a plurality of loudspeakers placed at locations that 
are approximately equidistant from and facing toward a center of the listening position 
(Figure 2, speakers 46-53), the plurality of loudspeakers for receiving audio signals from 
the audio source (Figure 3 discloses speakers 46-53 receiving signals from 
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microphones 16-23), the audio signals being representative of recordings made by a 
plurality of microphones that are approximately equidistant from and facing away from a 
center of a recording position(Figure 1, microphones 16-23), the recording position 
being located in an environment having sounds desired to be reproduced at the 
listening position (Figure 2, position 24). Although Ide discloses a method of creating a 
vivid and natural three-dimensional sound field (Column 2, lines 4-11), Ide does not 
disclose it for use in testing heating aids or hearing. Voroba discloses a method of 
testing hearing and hearing aids using a plurality of speakers situated around a listening 
position to create a natural hearing environment in which the aid to be used can be 
recreated. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the method of recording sounds as disclosed 
by Ide and the method of testing of hearing aids in order to create a vivid and natural 
three-dimensional sound field in which the hearing aid to be used can be recreated. 

Regarding Claim 25, Ida further discloses a distance between each of the 
plurality of loudspeakers and the center of the listening position is approximately the 
same as a distance between each of the plurality of microphones and the center of the 
recording position (Figures 1 and 2). 

8. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Voroba 
(US Patent 4,759,070) in view of Kasai (US Patent 6,067,360). Voroba discloses a 
multi channel sound reproduction system for testing hearing and hearing aids 
comprising: at least one audio source (Figure 5, sources 65 and 66); a listening position 
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at which a test subject is placed (Figure 1 ); and a plurality of loudspeakers placed about 
the listening position (Figure 1 , speakers 22). Voroba discloses the plurality of speakers 
are used to recreate a natural hearing environment in which the aids are to be used. 
Voroba does not explicitly disclose the signals from two loudspeakers generates a 
sound that appears to emanate from another loudspeaker. Kasai discloses a method 
for processing audio signals to produce a surround-effect (i.e. natural hearing 
environment) (Column 2 lines 26-31). It is known in the art that surround-sound 
systems can produce sound that appear to emanate from any location. Kasai discloses 
a center channel is added to 4L and 4R in Figure 5 to localize an image at speaker XC 
in order to produce a surround sound image (Column 6, lines 45-49). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to allow at least two speakers to produce a sound image that appears to emanate from 
a different location (including another speaker) to produce a surround sound image and 
a natural hearing environment. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin Michalski whose telephone number is (703)305- 
5598. The examiner can normally be reached on 8 Hours, 5 day/week. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Isen can be reached on (703)305-4386. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



• 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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